The appropriate use of resources is an important factor in the success of any organization. This is especially so in organizations with limited resources such as government organizations with fixed budgets or those working in contexts that limit the ability to increase revenues such as a depressed economy or highly competitive markets. Appropriateness of use is also important when the resource is meant for a selected group but is likely to be misappropriated by others, as in the case of development programmes, assetcreation initiatives, public distribution system, etc.
In detecting the inappropriate use of such resources, accuracy is very essential. Accurate assessment, however, is not always easy. There are occasions such as deciding on the need for continued inpatient medical care or the need for financial assistance when the situation may not be very clear-cut. At other times, two assessors may give opposite opinions. If the assessing methodology requires a high level of expertise, doing it on a regular basis would be difficult. Any attempt to assess inappropriate use of resources must address all these issues. It must also meet issues specific to the setting being assessed.
Additional issues specific to the hospital setting are:
• Poor documentation: There is usually a lack of detailed and careful documentation of the delivery of care, making it difficult for an observer to make a retrospective assessment from the medical records.
• The socio-cultural context: The socio-cultural con text sometimes does influence decisions about inpatient care. The methodology must be flexible enough to allow these influences to be incorporated where acceptable and rejecte d where not acceptable.
Indian government hospitals are typical examples of organizations with limited resources. They are usually overcrowded and minimizing the unnecessary use of their facilities would make them available to more people in need. Since they provide care free of cost or at subsidized rates, they should be used only by those who really need the care provided. Vol. 24, No. 3, July-September 1999 A review of the literature indicated a measurement tool -the Appropriateness Evaluation Protocol (AEP) -that could possibly address these issues. The AEP was developed in 1981 in the USA (Gertman and Restuccia, 1981) . Since then, adaptations of AEP have been used in a number of studies in the USA (Chassin et al, 1987; Payne et al, 1991) , Europe (Apolone et al, 1991; Bentes et al., 1995) , and the Middle East (Rishpon et al, 1986) . This paper reports the results of a study to assess the inappropriate stay in a typical Indian government hospital using the AEP. The AEP evaluates appropriateness of admission as well as during stay in the hospital.
The assessment of appropriateness is done by a reviewer. It is possible that the person making the assessment may not agree with the criteria for evaluation. For example, the day for providing IV fluids would normally qualify as an appropriate day. For a particular patient, however, the reviewer may feel that IV fluid therapy was prolonged, and that on the particular day in question, IV fluids were not necessary. In such a case, there is provision for over-ride which permits the reviewer to reverse the assessment vis-a-vis the criteria. The reviewer is required to record his/her reasons for over-ride. This provision not only helps in incorporating the expertise of the reviewer, but also helps to learn about possible deficiencies in the criteria.
The AEP specifies that, for every inappropriate day, the reason for inappropriateness must be specified. This helps in identifying the main causes for inappropriateness, and serves as a basis for action.
Application of AEP in a Hospital Setting
The hospital studied is a 400-bed multi-speciality government hospital recognized for post-graduate medical courses. All treatment is charged, but no patient is turned away due to lack of financial resources or non-availability of beds. The larger specialty departments of the hospital are divided into semi-autonomous units. Each of these units has specified days for outpatient (OP) clinics, specified beds for admitting patients, and if it is a surgical speciality, specified operating days. A unit admits patients only on its outpatient day (OPD). The inpatient beds are shared equally among the units of the department. Excess patients are accommodated on mattresses placed on the floor.
This study was done in the departments of Medicine and Surgery. Both these departments have three units each. Each unit is headed by a team of 2-3 consultants, and is staffed by residents (doctors undergoing post-graduate training) who share ward responsibilities among themselves. The consultants visit the ward once every day. The residents visit the ward at least thrice a day, examining patients, ordering investigations and medications, and ensuring that the sick patients get the care they need. Record keeping (documentation) is kept to a minima l level, typically one entry every day recording significant symptoms, key observations, and medications for the day.
The weekly schedule for the three units of Medicine and Surgery departments is given in Table  1 . Each unit has a 3-day cycle occurring twice a week. For example, Medicine-1 has OP clinic on Mondays, major ward rounds on Tuesdays, and minor ward rounds on Wednesdays before returning to OP on Thursdays. Surgery-1 has OP clinic on Mondays, major ward rounds on Tuesdays, and surgeries on Wednesdays before returning to OP on Thursdays. In the inpatient setting, the criteria relate to three areas of care:
• Medical Services: This includes surgical proce dures and close medical monitoring by a doctor.
• Nursing/Life Support Services: This includes major surgical wound care and intermittent or continuous IV fluids.
• The Patient's Condition: This includes coma, a new myocardial infarction, etc.
If even one of the criteria is met on a particular inpatient day, that day of care is deemed appropriate. If the day does not meet any criteria, that day is classified as inappropriate (Appendix 1). The AEP is based on several principles: a) Appropriateness is judged by use (consumption) of defined inpatient services: The fact of 'consumption' defines the day as being appropriate. If, on a particular day, a patient uses a service that needs inpatient stay, he/she is categorized as needing to be in hospital that day. The AEP assumes that the patient needs that service, and does not explicitly question the doctors' clinical judgement except through the use of over-ride. b) Every day of the patient's stay must be used to deliver one or more of the defined services: During a patient's stay in the ward, there are some days when the care received could only have been provided in an inpatient setting. These are 'appropriately utilized' days. There are also other days -'inappropriate days' -when the care received could either have been delivered equally effectively in an outpatient setting, or did not provide any significant benefit, such as waiting for a test or an X-ray.
Data Collection
The criteria used by Gertman and Restuccia (1981) were modified by the chiefs of the Medicine and Surgery departments of the hospital to reflect ground realities at the hospital, and were tried out for four days before being finalized.
The study was done over a three -week period and covered the male and female beds of four units (two Medical and two Surgical). Two residents, one each from Medicine and Surgery, were deputed as reviewers. Each reviewer was assigned to two units of his own speciality, one being the unit to which he was attached. For each evaluation done by an internal reviewer, an external reviewer (this researcher) did a paired evaluation. The purpose of this arrangement was to assess the reliability of the instrument based on:
• The level of agreement between two reviewers, one of whom was not employed at the hospital.
• The extent of bias when evaluating patients under one's own care. The reviewers collected data daily after the morning rounds. Changes in evaluation status resulting from later events were recorded the next day . The reviewers went from bed to bed using the information in the charts, supplemented by questions to patients when necessary. Though the record keeping was minimal, the patient record was most often adequate to complete the AEP evaluation. In the event o f a bedday being judged inappropriate, the resident responsible for that patient was contacted for verification and details.
Results

The Applicability of the AEP
The external reviewer evaluated 90 per cent of the bed-days utilized during the period of the study. The resident reviewers were able to evaluate 20 per cent of the utilized bed-days because of a series of nightlong emergencies and a temporary shortage of residents because of university examinations ( Table 2) .
The reviewers found the instrume nt easy to use, taking less than a minute for each bed -day assessed once they were familiar with the format.
Seventy-five per cent of the bed -days that were assessed as appropriate had-met either only one or two criteria. This indicates that there was not much overlap between the criteria (Table 3) . Eight criteria were not used at all during the study -five related to medical services, one to nursing services and two to patient condition factors.
To compute the validity of the criteria in detecting inappropriate utilization, specificity and sensitivity were calculated. Using the criteria -based decision as the 'test' to detect inappropriate use, and the final decision (after the over-ride option) as the true state (Table 4) , the false positives were bed-days where the criteria-based assessment was 'inappropriate' and the post-over-ride assessment was 'appropriate.' False negatives were bed-days where the criteria labelled the day as 'appropriate,' whereas, after the over -ride, the assessment was 'inappropriate.' From the data in Table  4 , the sensitivity of the criteria as a test of inappropriateness was 95.8 per cent and specificity was 94.4 per cent.
Inter-reviewer reliability was assessed for all beddays that were evaluated by the external reviewer as well as one of the internal reviewers (Table 5 ).
Overall agreement is the percentage of bed -days in which both reviewers agreed on the evaluationeither appropriate or inappropriate. The Kappa statistic (Cohen, 1960) , calculated here for overall agree - ment, reflects inter-observer agreement above that occurring due to chance.
In this study, since a large proportion of the beddays was evaluated as appropriate, measures of overall agreement do not adequately capture the agreement on evaluations of inappropriateness. Since the agreement on inappropriateness is more critical, specific agreement on inappropriate judgements is a better measure. It is the ratio of bed-days judged as inappropriate by both reviewers to the bed-days judged inappropriate by one or both of the reviewers. The ratio will be the highest ( = 1) when there is no bed-day that was assessed as appropriate by one reviewer and inappropriate by the other. Table 5 shows that overall and specific agreement rates were acceptable. Incorporating subjective criteria by the use of over-rides caused a drop in specific agreement rates.
The effect of incorporating subjective criteria was more marked when evaluating patients under one's own care. The Medicine resident reviewer had similar specific agreement levels for both units before the over-ride. However, when the over-ride was introduced, the specific agreement experienced a greater drop for patients under his care (15 percentage points -Medicine-A) than for patients of the other unit (drop of 4 percentage points -Medicine-B). A similar analysis could not be done for the Surgery residentreviewer as he switched between the two study units during the course of the study.
Another indicator of the reliability of the instrument is the use of over-rides. Only 4.8 per cent (62) of the bed-days evaluated by the external reviewer required an over-ride. Sixty-six per cent of over-rides changed an assessment from 'inappropriate' to 'appropriate,' the majority because "symptoms were not relieved." Of the rest (change from 'appropriate' to 'inappropriate'), all but one were bed-days when only a single criterion had been met.
The above analysis indicates that the AEP has acceptable validity and reliability in this setting. The use of the over-ride facility when assessing patients under one's own care does, however, introduce an element of bias.
The Nature of Inappropriate Utilization
Having established the applicability of the AEP to this particular setting, further analysis uses the information from the AEP to understand the nature of inappropriate utilization of inpatient beds. This is done using the evaluations of the external reviewer since the resident reviewers could evaluate only 20 per cent of the utilized bed-days.
To estimate the quantum of inappropriate utilization, the external reviewer's data were adjusted for inter-reviewer agreement. Table 6 shows that the 'adjusted' level of inappropriate utilization was 20 per cent for Medicine, 30.25 per cent for Surgery, and 25.9 per cent overall.
The reasons for inappropriate utilization were classified into several categories (Appendix 2). Phy- The 44 per cent ascribed to physicians' decisions included 19 per cent who could have been investigated as outpatients, and 8 per cent who were kept for a few days at the end of their stay, when hospital care was apparently not needed. The 7 per cent who were the hospital's responsibility included 3 per cent for day of admission for elective surgery and 2 per cent for Sunday before the scheduled operating day. In terms of the reasons for inappropriate utilization, the departments and the units within a department were similar but independent of each other.
Comparing the two units within each department, the two Medicine units were found to be independent of each other (Spearman's r s = 0.8, = 0.1) but drawn from similar populations (Kruskal Wallis H = 0, ^2 1/01 ). Similarly, the two Surgical units were found to be independent of each other (Spearman's r s = 0.2, = 0.1) but drawn from similar populations (Kruskal Wallis H = 0, X 2 101 ). On comparing the two departments, Medicine and Surgery, they were found to be independent (Spearman's r s = 0.85, = 0.1) but drawn from similar populations (Kruskal Wallis H = 0.33, ^2 101 ).
Two categories (Exam Responsibility and Reasons
Not Known) were excluded from this analysis since they were categories that were beyond the control of the department.
As discussed in the beginning, the units follow a 3-day cycle two times a week. Figures 1 and 2 show a variation in the pattern of utilization according to the day of the cycle. To determine if the variations are significant, a one-way ANOVA (Table 7) was done, after confirming that the data were normally distributed. Inappropriateness due to Examinations and Sundays were excluded from the analysis.
For the Medicine units, the F-values for appropriate utilization and total utilization were high, indicating that a significant difference existed among the three functional days on these parameters. The work pattern of the Medical units indicates that this cyclical pattern is brought a bout by the following factors: 25.9
* Consensus estimate was computed by multiplying the external reviewer's estimate by a proportion. This proportion is the proportion of cases judged inappropriate by the external reviewer, which were agreed to by the concerned residentreviewer.
Vol. 24, No. 3, July-September 1999 • OP day admissions: Many new patients are admit ted on each OP day, most of them acutely ill and fulfilling one or more of the criteria. This sudden influx of new 'appropriate' patients abruptly pushes up both the total utilization and the pr oportion of appropriate bed-days.
• Discharge decision: The condition of the patient is the primary consideration. However, because of the rapid improvement in most cases of acute illness and because the recovery can be completed at home, there is some flexibility in deciding fitness for discharge. In fact, the data showed that most discharges in Medicine units do occur on the day before an OP day. For Surgical units, the F -values for the three parameters are not significant indicating that the cyclical pattern is not as well-defined. This could be due to the following factors:
• OP day admissions: The number of admissions per day is not as much as in Medical units. Most admissions are for routine surgery on the second day after OP, and their first day in the ward is evaluated as inappropriate. As a result, there is a rise in inappropriate utilization on the OP day. • Discharge decision: The acute post-operative period in major surgeries is more than three days. The discharge decision is determined by the number of days after the surgery and the condition of the patient. Moreover, there are some norms for length of stay after major surgeries. Consequently, there is a limited ability to respond to the 'pressure' (which is not high anyway) of an impending admission day.
In other words, there is a base level of inappropriateness that stretches across the cycle.
Discussion Inappropriate Bed Utilization in the Hospital
The study documents that high bed occupancy levels can coexist with high levels of inappropriate utilization (26 per cent of the utilized bed-days in this study). This inappropriate utilization not only contributes significantly to the overcrowding of inpatient facilities, but also restricts access to others who need inpatient care A more appropriateness-oriented approach to admissions, stay, and discharge would considerably reduce overcrowding and thus improve access to, and quality of, care. There are variations in the level of appropriate utilization, which can be explained by the work pattern of the clinical unit. This variation due to work pattern needs careful evaluation to ensure that the quality of clinical care is maintained.
More than 50 per cent of the inappropriate beddays could be classified as due to either physician's decisions or the hospital's responsibility, indicating that much of the inappropriate utilization is the hospital's own making.
Strengths of the AEP Generalizability
Because of the large number of diseases, assessing inappropriateness based on the diagnosis would be Ratio an unwieldy exercise. The AEP criteria are based on use of inpatient facilities, and not on assessment of the nature of the illness. Therefore, it is diagnosisindependent, and applicable across a wide range of diseases and specialities.
Ease of Use
In assessing inappropriateness of inpatient stay, examining each day of stay in detail is difficult. In the AEP, the explicit and objective criteria based on usage of facilities simplify this task.
While the ease of assessment is important, it is equally important to ensure accuracy in the final decision -was a particular day of stay appropriate or not? In the AEP, the 'over-ride' facility is the formal process for this check. The justificatio n which goes with the over-ride provides qualitative information (that the structured criteria set cannot), while also guarding against its misuse.
Cost
The AEP requires minimal time and effort as compared to subjective assessments of inappropriateness.
Us es of the AEP
The primary use of AEP is to quantify inappropriate use of inpatient beds. As in this study, AEP can also identify reasons for inappropriate days of stay, and can thus be used to identify changes that would decrease inappropriate use. Example s for this hospital would be expansion of radiological facilities, physicians' rounds on Sundays, providing dormitory accommodation for patients needing intermediate care such as regular dressings. The AEP can serve as a monitoring tool to keep track of the impact of appropriateness-oriented measures. It can also be used as an educational tool to inculcate in health professionals the need to be appropriateness-oriented.
Limitations of the AEP
Inappropriate utilization of resources needs to be identified at each stage of its use -when the patient first begins to use it, during the period of use, and when the patient stops using it. For example, when an individual is first admitted to the hospital (i.e. he/ she first begins to use the resource), the admission might have been earlier than necessary, or later than was advisable. It could also be that the admission was quite unnecessary. All of these would have been inappropriate use. Similarly, when the patient is discharged from the hospital, a discharge that was earlier than advisable or unnecessarily delayed would be inappropriate use. While in the hospital, inappropriateness would include excessive use of resources (too many investigations), inadequate use (all available facilities are not utilized e.g. physiotherapy prescribed but not given to patient) or improper use (the most appropriate tests or treatment are not advised).
The AEP looks only at some of these issues, and either ignores others (such as early discharge, errors in choice of treatment) or does not look at them systematically (such as excessive use of resourcesonly looked at if they prolong hospital stay).
Applicability to Other Settings
The AEP approach has valuable lessons for assessing inappropriate utilization of resources in any setting, arid could result in considerable savings and in opportunities for identifying and removing bottlenecks. It is particularly relevant in situations prone to ambiguity such as assessment of eligibility for financial assistance, and eligibility for foodgrains from the public distribution system. An example where the 'consumption-based' principle used in the AEP has been applied is in the recent guidelines for compulsory filing of tax returns.
In situations where a sense of equity is important or errors could be costly, the over-ride facility offered by the AEP-methodology provides an opportunity to 'set-right' errors of criteria -based assessments while the justification acts as a check on misuse.
